Introduction
============

Large vestibular schwannoma (VS) can cause considerable brain stem and adjacent cranial nerves compression that increases surgery-related morbidity and mortality rates. [@JR190003-1] Delayed facial palsy (DFP) is a well-known phenomenon that has been reported to occur in 15 to 29% of patients undergoing VS resections. [@JR190003-2] However, the exact etiology and mechanism of DFP remain unknown. [@JR190003-3]

In spite of being very rare, abducens nerve (AbN) palsy can occur as an early onset and transient complication after VS surgery and carries significant morbidity. [@JR190003-1]

We describe a 54-year-old woman with a large cystic VS, who experienced double vision and delayed onset right AbN palsy 3 weeks following translabyrinthine resection surgery. To the best of our knowledge, this is the first report describing delayed isolated AbN palsy after uncomplicated VS surgery.

Case Report
===========

A 54-year-old woman with a 1-year history of imbalance, dizziness, and difficulty in word discrimination presented in the neurosurgery clinic. Magnetic resonance imaging (MRI) showed an approximately 6 cm, large cystic right cerebellopontine angle mass with extension into the internal acoustic canal. There was also a significant amount of brain stem and fourth ventricle compression with early signs of hydrocephalus ( [Fig. 1A, B](#FI190003-1){ref-type="fig"} ).

![Preoperative post-contrast axial (A) and coronal (B) T1-weighted MRIs show an approximatyely 6 cm, large cystic right cerebellopontine angle mass with extension into the internal acoustic canal. Note brain stem and fourth ventricle compression with the early signs of hydrocephalus. MRI, magnetic resonance imaging.](10-1055-s-0039-1694737-i190003-1){#FI190003-1}

The patient underwent gross total resection using a translabyrinthine approach. The surgery was uneventful. Postoperative MRI confirmed gross total resection ( [Fig. 2A, B](#FI190003-2){ref-type="fig"} ). Per the routine protocol, she received steroids and valacyclovir for 10 days in the postoperative period. Her facial nerve function was House--Brackmann grade II immediately after the surgery. Other cranial nerves, except right-sided hearing loss which existed before surgery, were intact, and she did not experience any subjective double vision after surgery.

![Postoperative postcontrast axial (A, B) T1-weighted MRIs confirmed gross total resection without any enlargement or abnormal enhancement of the right trigeminal nerve and AbN (yellow arrowhead). AbN, abducens nerve; MRI, magnetic resonance imaging.](10-1055-s-0039-1694737-i190003-2){#FI190003-2}

Three weeks after surgery, her facial nerve function had improved to House--Brackmann grade I. However, she reported having double vision and had a new AbN palsy on the right side. Her other cranial nerve functions remained intact except hearing loss on the right side, which had existed before surgery. MRI showed a persistent edema within the right middle cerebellar peduncle that was present in both the pre- and immediate postoperative MRIs ( [Fig. 3A, B](#FI190003-3){ref-type="fig"} ). MRI also showed a mild abnormal enhancement of the right trigeminal nerve and AbN ( [Fig. 3C, D](#FI190003-3){ref-type="fig"} ). Oral dexamethasone and valacyclovir were then restarted for an additional 2 weeks. Her reported double vision at 3 weeks after surgery and delayed onset AbN palsy on the right side ( [Fig. 4A](#FI190003-4){ref-type="fig"} ) were completely improved ( [Fig. 4B](#FI190003-4){ref-type="fig"} ). At a 3-year follow-up, the patient remained tumor free with normal cranial nerve function, except for her prior right-sided hearing loss.

![Postoperative postcontrast axial (A) and coronal (B) T1-weighted MRIs show persistent edema within the right middle cerebellar peduncle and mild enlargement (C) and abnormal enhancement (D) of the right trigeminal nerve and AbN (yellow arrowhead). AbN, abducens nerve; MRI, magnetic resonance imaging.](10-1055-s-0039-1694737-i190003-3){#FI190003-3}

![Three weeks after surgery, the examination of the extraocular eye movements showed a new-onset AbN palsy on the right side (A). At 3-year follow-up, the patient remains without recurrence of VS and the examination of the extraocular eye movements showed completely improvement of AbN function (B). AbN, abducens nerve; VS, vestibular schwannoma.](10-1055-s-0039-1694737-i190003-4){#FI190003-4}

Discussion
==========

DFP generally occurs between 4 and 30 days after VS surgery [@JR190003-4] where there is otherwise complete or near-complete recovery of facial nerve function. [@JR190003-3] Since the role of viral reactivation as a cause of some portions of DFP was elucidated, some studies [@JR190003-5] have advocated for the use of perioperative famciclovir, which has been reported to reduce the incidence of DFP from 25% in the control group to 20%.

In addition to the risk of injury to the seventh and eighth cranial nerves, other cranial nerves deficits may also occur in the patients with a large VSs. Immediate AbN palsy was present in 4% of a series of giant VSs resections published by Samii et al. [@JR190003-1] However, delayed AbN palsy after VS surgery has not been reported previously. To the best of our knowledge, this is the first report describing delayed isolated AbN palsy after uncomplicated VS surgery, although there is a case report of delayed isolated AbN palsy following uncomplicated microvascular decompression for hemifacial spasm. [@JR190003-6] Further research is needed to clarify the etiology of these delayed cranial nerve palsies.

The correlation between the postoperative enhancement of the cranial nerves and the onset of new cranial nerve deficits has not been evaluated in the literature. In the case presented here, a slight contrast enhancement of the AbN and the trigeminal nerves, with enlargement of both nerves, was noted on the postoperative 3-week MRI ( [Fig. 3C, D](#FI190003-3){ref-type="fig"} ). Although it is difficult to elucidate the clinical significance of these radiological findings, these observations were only correlated with the AbN and not with the trigeminal nerve. Vulnerability of the AbN has been attributed to the angulation points of the nerve and not to its long intracranial course. [@JR190003-7]

We hypothesize that asymptomatic trigeminal nerve involvement can be attributed to different symptomatic thresholds between the trigeminal nerve and the AbN for the same pathologic process. It is also possible that subtle facial sensory deficits related to trigeminal nerve involvement could be present, which could not be elucidated by neurological examination.

Conclusion
==========

Delayed isolated AbN palsy following uncomplicated VS surgery is an extremely rare complication, and to the best of our knowledge, this is the first report describing this complication. Although the etiology and the best management options for DFP are still unknown, surgeons should keep the possibility of delayed isolated AbN palsy after uncomplicated VS surgery in mind. Steroids along with valacyclovir, as recommended in DFP, might be used to treat delayed AbN palsy after VS surgery.
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